In this paper the reoccurring question of whether the life insurance industry's largest insurers possess and benefit from unique mortgage investment opportunities is examined. A portfolio adjustment model is presented which incorporates mortgage commitment behavior. Using this model and data for 15 insurers, speed of adjustment parameters are estimated for each insurer. The speed of adjustment, which is utilized as a measure of mortgage lending efficiency, is found to be invariant with respect to insurer size. This evidence suggests that the likelihood of significant aggregation bias in previous econometric work on life insurer mortgage investment is quite low. 
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Amidst the vast and growing literature on bank and nonbank demand for financial assets, only a few studies have pursued questions concerning individual firm investment behavior. This preoccupation with aggregate analysis is surprising to the extent that the framework for financial modeling, first introduced by Meigs [23] , DeLeeuw [12] , and Goldfield [14] , evolved from the fixed capital investment literature where models of aggregate behavior generally follow from investigations of how individual economic units behave. 1 To assume incorrectly that firms behave in much the same way will not, in accordance with the doctrine of positive economics, invalidate the theory underlying the model. To assume incorrectly homogeneous behavior among firms may, however, lead to specifications bias and inconsistent estimates of model parameters.
In this paper, the empirical question of homogeneous firm behavior is examined for life insurer mortgage lending activity.
The purpose of the investigation is to consider the reoccurring question of whether certain ''very large" [26, 
Prior Considerations
The partial adjustment model of portfolio behavior is derived from the notion that firms incur disequilibrium costs in adjusting from actual to desired positions in their stocks of financial assets. A life insurer, for example, would impute the cost to itself of not being at a desired position and recognize that it faces proportionally higher costs for accelerating the rate of adjustment [32] . The model has the general form (1) where M is the current stock of a financial asset, M_ 1 is the stock lagged one period, M* is the long-run equilibrium stock (desired) and 'A is the speed of adjustment parameter.
Firm Size and Speed of Adjustment
The life insurance industry, like many other competitive industries, is characterized by a high concentration of wealth in a few firms. Of the 50 life insurers with the largest accumulation of assets in 1977, the preeminent firm (Prudential) had approximately 50 times the assets of the 50th largest firm (IDS Life) and seven times the assets of the tenth largest firm (Massachusetts Mutual) [11] . 2 Moreover, among 1,762 life insurers operating in the United States during the same year, the top five firms controlled 44 percent of the assets and 42 percent of the industry's mortgage holdings [21] .
This dimensional stratification may be reflected as During those relatively infrequent periods of reduced demand for mortgage funds, these insurers may experience problems in maintaining a fully invested position in mortgages, thus implying slower speed of adjustment in their long-run equations. 3 In contrast, super large insurers are more often credited with having economic advantages in mortgage lending because of their ability to attract highly skilled analysts of the type required for ''income property'' investment [19, p. 521] . 4 This capacity for direct lending on income properties has been cited as important in differentiating the investment behavior of super large insurers from other life insurers [8] . The advantage of direct lending is "its efficiency in terms of loan generation'' [8, p. 286] suggesting that super large insurers have been operating with comparatively rapid speeds of adjustment.
If these super-large insurers are able to effectuate more rapid speeds of adjustment, either by their ability to absorb the higher costs of faster rates or by some other special lending arrangements, they are uniquely positioned among firms in the industry to capitalize on opportunities in the mortgage market as well as to avoid its risks, particularly with respect to interest rate changes. Yet, such conclusions formulated on the basis of scale economies are contrary to the notion that mortgage markets are highly competitive. In a noncompetitive environment one would expect smaller life insurers, incurring 3 While Robinson [30] concluded that the demand for mortgage funds was inconsequential in explaining aggregate mortgage flows from life insurers, a. recent analysis of data from the 1970's leads to the opposite conclusion [9] . 4 'The proportion of life insurer forward commitments for new income property mortgages has increased from a level under 40 percent of all commitments in 1953 to over 90 percent in 1977 [28] . comparatively higher risks without commensurate returns, to be driven from the mortgage market.
Previous Research
No empirical studies are known to exist that specifically test for the presence of scale factors in the mortgage loan operation of life insurers. Stowe [35] , using a chanceconstrained partial adjustment model to explain the proportion of mortgages to total assets, found a negative coefficient on the lagged total assets variable indicating the absence of significant economies of scale in the life insurer mortgage loan function. This cross sectional, time series analysis, however, does not directly contrast the mortgage investment behavior of individual life insurers and suffers from a serious model misspecification in that it fails to consider adequately mortgage commitments. 5 Conventional economies of scale investigations of life insurer operations and other financial institutions have contributed mixed findings. Benston [2] , in a review of the research on commercial bank and savings and loan associations, surmises that consistent and significant economies of scale have been present in the overall operations of both types of financial institutions. Also, Benston [3] , and Bell and Murphy Pritchett [26, 27] present some evidence of economies of scale.
Conclusions from these studies, however, are cautiously guarded.
Pritchett [26] is careful to mention that the mean differences found in expense ratios for the various size categories are only summary findings of values which span the sample range in each category. Both Houston and Simon and Pritchett [27] find an Lshaped long-run average cost curve and determine that the optimum size of a life insurer lies in a range which encompasses all but the smallest firms in the industry. Finally, Geehan [13] , in perhaps the most rigorous investigation of this type, rejects the idea of significant returns to scale in the Canadian life insurance industry, partially from mixed empirical evidence, but mainly on theoretical grounds.
Portfolio Adjustment Model
Theories of financial asset investment developed from fixed capital investment theory encounter two interrelated questions:
(1) how the firm decides upon the desired stock of proportional share of its portfolio in a particular financial asset and (2) how the asset stock is adjusted when it differs from the desired 
Relationship of Mortgage Commitments to Mortgage Stocks
Following Jaffee, life insurers are assumed to have no significant control over prices in the mortgage markets, but do set premium rates and the composition of their portfolios so as to induce profit maximizing levels of deposits. The mortgage investment model depicts the determinants of forward commitments as essential antecedents of changes in residential mortgage stocks within a conventional stock adjustment framework. 6 The equation for desired mortgage stocks (2) makes the desired position a function of the intermediary's deposits, D, (actually policy reserves less policy loans for life insurers) and the difference between the mortgage interest rate, RM, and the rate on a competing asset, RC. 7 6 Although Jaffee [18] only modeled life insurer behavior for residential mortgage investment, the model has also been shown to apply to income property mortgage commitments [9] . 7 Three restrictive assumptions accompany equation (2) . First, a single yield is used to measure returns on competing assets so as to avoid excessive multicolinearity. Second, the own rate and the opportunity rate are assumed to have opposite signs, but not equal in absolute value. Third, the scaling of mortgages by deposits excludes the equity base and other liabilities as long-run wealth constraints.
The equation for the desired change in mortgage stocks, written in the form of a partial adjustment model, includes the change in deposits, ΔD, 0as a short-run wealth constraint (3) where .ΔM is the change in the stock of mortgages, M* is the desired stock, ΔM is the stock of mortgages lagged one period, and ΔD is the change in deposits. Adding repayments, R, to both sides of equation (3) provides an expression for intended gross mortgage flows, ΔMg.
Since life insurers acquire a large proportion of their mortgage portfolios via forward commitments, the current volume of mortgages for a given period may not precisely coincide with the desired volume for the period. This is because current volumes are the result of (1) Instead of making use of the identity for desired gross mortgage flows (4), the desired change in mortgage stocks (3) is now expressed as a distributed lag on current and prior changes to represent forward commitment activity (6) where is the lag parameter. If the duration of the lag is made sufficiently long, then the determinants of desired changes in mortgage stocks will fully reflect commitment behavior. The mortgage investment equation thus takes the following alternative form for purposes of empirical testing:
where (M/A)t is the stock of mortgages scaled by total assets, and ut is a random error term
Method and Empirical Results
The empirical analysis of firm size and mortgage investment behavior in the life insurance industry used annual data for 15 life insurers over the period 1951 through 1977. 8 The 15 insurers are the same firms that comprise the sample maintained by the American Council of Life Insurance for its mortgage commitment survey [17] . 9 This set of life insurers is reasonably well suited for this type of investigation. The five largest insurers in the industry are included, each with over 15 billion dollars in assets, as well as five insurers with less than 3 billion dollars in assets.
Equation (7) is estimated for each of the 15 insurers in the sample. The variables are scaled by assets to remove unwanted dimensional characteristics that would appear in the coefficients if the equation were to be estimated in its present form. 10 The relevant opportunity rate for mortgage investment is posited to be the commercial paper rate [9] . Estimation is performed under the assumption that the error term follows a first-order autoregressive scheme (the Cochrane-Orcutt corrective procedure is implemented). Almon lags are used in estimating the distributed lag structures where the length of each lag is assumed to be three years. While this may seem excessive, the disbursement lag for nonresidential mortgages has 8 The data and sources are as follows: Stock of mortgages scaled by assets, (M/D), [4, 24] , Deposits (policy reserves-policy loans), D, [4, 24] , Forward commitment rate on commercial mortgages issued by life insurers, RM, [ 17] , and Prime rate on four to six month commercial paper, RC, [28] . 9 These insurers, ranked in order of the dollar value of assets owned in 1978, are Prudential, Metropolitan, Equitable Life Assurance, New York Life, John Hancock Mutual, Connecticut General Life, Mutual of New York, Mutual Benefit, Penn Mutual, National Life and Accident (Nashville), Phoenix Mutual, National Life (Montpelier), Provident Mutual, and Fidelity Mutual. Five additional firms have recently been included. 10 The fundamental concern lies with determining structural differences that exist in the firm's equations and not with the effects of size per se.
been shown to extend through eight quarters [25, p. 1113 ]. An end-point constraint is imposed at period t + 1 for each distribution and, after some experimentation, a second degree polynomial was selected for use in the analysis.
Long run trends in the relationship of mortgages to total assets for the sample of 15 life insurers are presented in Figure 1 . Two distinct patterns emerge from the three graphs.
First, a majority of the small insurers and the largest insurer Results of the regressions for the 15 insurers are presented in Table 1 . 11 In general, the distributed lag portfolio model performs well since standard errors are less than two percent for 13 insurers and less than five percent in all cases. [5, 6, 10, 18, 22, 25, 29, 31, 33, 34, 35] is quite low.
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Parameters greater than unity result from imposing a three year duration on the lag distributions. A three year duration was found to be necessary with annual data to capture the within period disbursement pattern.
